Chorea is characterized by abnormal hyperkinetic movements which may be a clinical symptom in a wide array of neurological disorders. This report describes the case of a 7-year-old boy who developed a paroxysmal, rightsided hemichorea three weeks after a throat infection. In correlation to the clinical findings, the area of the left putamen presented with a minimal lesion in diffusion weighted Magnetic resonances imaging which was not further evident two weeks later. Corresponding flour deoxy glucose positron emisson tomograpy showed an increased glucose uptake of the left lentiform nucleus and left frontocentral cortex. Given the serological evidence of streptococcal infection as specific trigger, this case report illustrates not only the importance of neuroimaging data in the differential diagnosis of chorea but also the potential pathophysiological role of immune-mediated reactions as etiological factor. (J Pediatr Neurol 2003; 1(2): 103-106). hyperkinetic movements of the right arm and leg and an incoordination of voluntary movements were noted. Neither changes in the patient´s personality nor appearance of obsessive compulsive symptoms nor "aura" phenomena were observed prior to the onset of movement disorder. The remainder of the clinical examination, in particular cardiac, skin and joint status, was unremarkable. An echocardiogram revealed no abnormality.
spontaneous involuntary movements, (b) muscular weakness and (c) incoordination of voluntary movements. According to the etiology, chorea can be classified as either idiopathic or hereditary or symptomatic/secondary. Etiological causes of secondary chorea include (a) metabolic diseases (e.g. endocrine dysfunction, electrolyte abnormalities), (b) hypoxic-ischemic events and vascular disorders, (c) structural abnormalities, (d) trauma, (e) drugs and toxins and (f) infections and inflammatory immunological diseases (e.g. rheumatic fever, systemic lupus erythematosis). Chorea has been most consistently associated with lesions in the basal ganglia, i.e. the putamen or the caudate nucleus, and in the subthalamic nucleus. This results in several neurotransmitter abnormalities such as functional dopamine hyperinnervation, diminished cholinergic activity (transmitter of the interneurons in the striatum) or a reduction of gama aminobutiric acidergic activity (GABA; major inhibitory neurotransmitter of spiny neurons) and, consequently, in severe extrapyramidal symptoms (1) . This case report describes the rare occurrence of hemichorea after streptococcal infection.
Case Report
A 7-year-old boy was referred to our hospital due to difficulties to write and to grasp with the right hand. The patient´s previous history and family history revealed no disorders. Three weeks before admission, however, the boy had suffered from a throat infection. In the neurological examination a weakness of the right hand with reduced muscle tone was found although the deep tendon reflexes were present symmetrically. Besides the choreiform movements of the right hand [i.e. spooning, flexion at the wrist and extension of fingers; altered handwriting; (Figure 1a) ], the typical clinical signs of chorea such as "milkmaid´s grip" (tightening and relaxing hand shake), the "darting tongue" (inability of tongue protrusion for longer than 2 seconds) or dysarthria were not observed. However, paroxysmal hyperkinetic movements of the right arm and leg and an incoordination of voluntary movements were noted. Neither changes in the patient´s personality nor appearance of obsessive compulsive symptoms nor "aura" phenomena were observed prior to the onset of movement disorder. The remainder of the clinical examination, in particular cardiac, skin and joint status, was unremarkable. An echocardiogram revealed no abnormality.
Introduction
Laboratory findings including cerebrospinal fluide were normal except for increased antibody titres for anti streptolysin O (ASO) and anti streptococcus DNAse (1:800) in serum. 
Differential diagnosis of chorea
The importance of clinical evaluation and neuroimaging for the differential diagnostics of chorea is emphasized as paroxysmal choreiform entities which include (a) paroxysmal kinesogenic/ nonkinesogenic choreoathetosis (b) partial Table 1 . Differential diagnosis of post-streptococcal chorea
Diseases with choreiform movements Clinical hallmarks
Paroxysmal choreoathetosis (2) Rare involuntary movements between paroxysmal attacks of choreoathetosis.
Partial sensorimotor seizures (3-6) EEG abnormalities, aura (visceral sensations, oral movements, affective disturbances).
Psychogenic movement disorders (7) Tics: abrupt, patterned, repetitive movements of the same muscle groups without affecting muscle tone and coordination.
PANDAS (17)
Presence of choreiform movements with motor tics and/or obsessive-compulsive disorder Drug-induced dyskinesia (7) History of drug intake.
Minimal brain dysfunction (9,10)
Motor impersistence of sensorimotor and cognitive immaturity, no resolution of chorea in a matter of months.
relapse in one-third of patients with SC. In summary, the rapid diagnosis of poststreptococcal chorea including neuroimaging and the immediate initiation of penicillin therapy are essential for the good prognosis of the disease.
movements may be observed in a variety of other (sensorimotor) seizures, (c) psychogenic movement disorders, (d) PANDAS (Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal infection), (e) drug-induced dyskinesia and (f) minimal brain dysfunction, as outlined in Table 1 .
The best described of all movement disorders after streptococcal infection is Sydenham´s chorea (SC). The clinical similarities of SC as compared to this case underline the diagnostic challenge of the distinction between SC and occasional variants of post-streptococcal chorea (11) . In SC patients, the onset of SC is typically 2-7 months after streptococcal infection and is often associated with other clinical features of rheumatic fever (carditis, arthritis, erythema, rheumatic nodules) and neuropsychological features such as dysarthria and emotional disorders (8, 12) . Although hemichorea may also be observed in 18-50% of SC patients (8, 13) , the choreiform movements are rather more continuous than paroxysmal as observed in the described case. Similar to the findings in this case, MRI studies in SC patients showed increased signal intensities in the basal ganglia or even an increase in size, especially in the putamen (11, 14) . These MRI abnormalities resolve as well as the glucose hypermetabolism in the basal ganglia (PET) as the choreiform movements subside (15, 16) . The evidence of streptococcal infection points to the potential pathophysiological role of an infectiontriggered autoimmune process for the development of hemichorea. The findings of diffusion-weighted MRI and FDG-PET resemble the topographic functional site of autoimmune reaction. In line with this observation, there is a body of literature suggesting that the basal ganglia are in particular susceptible to immune-mediated mechanisms ("basal ganglia autoimmunity") in children (8) . The increased cortical uptake of FDG corresponded well with EEG slowing which two weeks later changed into epileptiform cortical activity without any clinical symptoms of seizures. Besides chorea the spectrum of post-streptococcal disease includes other hyperkinetic movement disorders (tics, dystonia, myoclonus) and, in addition, neuropsychiatric disorders such as PANDAS (17) . The interaction of streptococcal antigens and the immune system in post-streptococcal central nervous system diseases is not well understood, though a molecular mimicry mechanism is hypothesized (8) . Although a high rate of spontaneous remission of inflammatory lesions is expected without immunosuppressive treatment, long-term follow-up examinations are necessary based on the experience of clinical
